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ABSTRACT 
Village and estate roads have failed to function due to damage at earlier stage of 
construction and this required frequent maintenance. Weak sub-grade is the basic 
factor of exponential damage. In order to overcome this problem, many procedures 
have been developed to improve the physical behavior (strength or stiffness) of the 
sub grade soil. One of the procedures is to incorporate a wide range of stabilizing 
agent, additives or conditioners. Silicon dioxide (Si02) is a water based sodium 
silicate which is currently being patented on application by Probase Manufacturing 
Sdn.Bhd. to stabilize subgrade soils. The main objective of this research is to 
determine the resilient modulus of the liquid Si02 stabilized sub grade soil at number 
of state conditions (i.e. density, moisture content and amount of stabilizer). Repeated 
tria"ial load test was carried out at Highway Engineering Laboratory, UTHI'v1. The 
specimens were prepared with ma"imum (100%), 90% and 95% dry density, 
optimum moisture content, 3 % dry of optimum and 3% wet of optimum, and the 
amount of stabilizer was 4%,8% and 12% of dry density of the soil. The specimens 
were cured for 0, 7, 14 and 28 days to determine the effect of curing days on the 
stabilized soil. The resilient modulus data were used to identify the best fit equation 
with the data. However typical pavement system analyzed using KENLA YER for 
non-linear elastic layer for fine grained soil; the equation applicable is the bilinear 
equation. Analysis of Variance (ANOVA) has been carried out to evaluate the level 
of significance effect of the state conditions on the stabilized soil. It has been found 
that density affects the resilient modulus of fine grained materials: however the 
magnitude of this effect is smaller compared to effect of moisture conditions. The 
addition of liquid Si02 stabilizer improves the stiffness (resilient modulus) of the soil 
and consequently, the optimum concentration is found to be 4% for sub grade 
stabilization through this study. 
ABSTRAK 
Jalan-jalan kampung dan ladang gagal berfungsi selepas pembinaan 
disebabkan oleh kerosakknn pada peringkat awal, maka penyelenggaraan kerap 
dila].,:ukan bagi mengatasi masalah ini. Lapisan subgrade yang lemah menjadi punea 
utama berlakunya kerosakan padajalan raya. Bagi mengatasi masalah ini, pelbagai 
cara telah diperkenalkan, antaranya ialah aplikasi bahan penstabil, bahan tam bah dan 
lain-lain lagi. Silicon dioksida (Si02) merupakan bahan penstabil dalam bentuk 
eeeair yang kini digunakan dalam proses penstabilan lapisan subgrade jalanraya yang 
diperkenalkan oleh Probase Manufacturing Sdn.Bhd. Objektifutama k~ian ini ialah 
mengkaji modulus ketahanan tanall subgrade yang telah distabilkan dengan penstabil 
Si02 pada beberapa keadaan (i.e. ketumpatan tanah, kandungan air danjumlah 
penggunaan ballan penstabi!) yang berlainan. Ujian repeated triaxial load telall 
dijalankan di Makmal Kejuruteraan Jalanraya, UTHM. Spesimen disediakan dengan 
ketumpatan maksimum (100%), 95%, 90%, kandungan air optimum, 3% kurang dari 
optimum, 3% lebih dari optimum, dan bahan penstabil sebanyak 4%,8% dan 12% 
dari berat kering tanah. Kesemua spesimen telah diawet selama 0, 7, 14 dan 28 hari 
untuk mengk~i kesan tempoh pengawetan terhadap tanah yang telall distabilkan 
dengan SiOz. Data modulus ketahanan digunakan untuk menentukan persamaan 
konstitutifyang mempunyai penyuaian terbaik dengan data tersebut. Sistem 
jalanraya dianalisis menggunakan KENLAYER untuk lapisan kenyal yang tidak 
linear untuk tanall sllbgrade, tetapi hanya persamaan bilinear diaplikasi dalam sistem 
KENLAYER bagi tanah subgrade. Analisis ofYariance (ANOYA) telah dijalankan 
bagi mengkaji kepentingan beberapa keadaan (i.e.ketllmpatan tanall, kandllngan air 
danjumlah penggllnaan ballan penstabi!)atas tanah yang telah distabi!. 1'1'1elallli 
kajian ini, didapati ketumpatan tanall mempunyai kesan yang kecil terhadap tanall 
yang telall distabilkanjikn dibandingkan dengan kandungan air. Penstabilan dengan 
bahan penstabil Si02 meningkatkan kckcrasan (modulus kctahanan) tanah subgradc. 
dan kepekatan optimum yang dikenalpasti melalui kajian ini ialah scbanyak ..J%. 
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CHAPTER I 
INTRODUCTION 
1.1 Introduction 
Village roads and estate roads were vital components in the national road system. 
This road system has functioned as the source of transportation to transfer agricultural 
products from the farm or estates to the urban areas, where it is processed and sold. 
These road networks were important transportation mode and are regarded as an 
essential source for the development of rural areas. 
According to Yoder (1995), "in most cases, the roads are used more than its 
capacity. This is due to lack of systematic and comprehensive maintenance. As the 
damage occurs at a very early stage, it affects the functionality of the village and estate 
roads. The damage occurs at faster rate whenever high numbers of heavy vehicles use 
the road frequently. The repercussion is that the roads do not function to the maximum 
years it was designed to last." 
